Existing models of offshoring are not equipped to explain how global production sharing affects the volatility of economic activity. This paper develops a trade model that can account for why offshoring industries in low wage countries such as Mexico experience fluctuations in employment that are twice as large as in high wage countries such as the United States. We argue that a key to explaining this outcome is that the extensive margin of offshoring responds endogenously to shocks in demand and transmits those shocks across borders in an amplified manner. Empirical evidence supports the claim that the extensive margin of offshoring is an active margin of adjustment, and quantitative simulation experiments show that the degree of movement of this margin in the data is sufficient to explain relative employment volatility in Mexico and the U.S.
Introduction
International trade is being transformed by offshoring, the arrangement whereby firms contract to carry out particular stages of production abroad. U.S., European, and Japanese firms that conduct product design and the production of sophisticated components at home use factories in Asia, Eastern Europe, and Latin America to assemble inputs into final outputs for delivery to consumers. Offshoring is especially common in apparel, auto parts, electronics, and machinery, which are industries whose production stages are physically separable (such that they can be performed in different locations) and differ sharply in their factor intensities (such that fragmenting production across borders is attractive). A substantial portion of the recent growth in global trade is tied to offshoring (Hummels, Ishii, and Yi, 2001 ). The literature on global production sharing is expanding rapidly, with recent work examining which firms choose to engage in offshoring (Antras and Helpman, 2004), how global production sharing affects the relative demand for skilled labor (Feenstra and Hanson, 1999 ; Ebenstein, Harrison, McMillan, and Phillips, 2010) and the productivity of domestic factors (Grossman and Rossi-Hansberg, 2008) , and the expansion of offshoring into services (Amiti and Wei, 2006 ). 1 One consequence of global production sharing that has received relatively little attention is the effect of offshoring on the volatility of production. As U.S. firms have expanded the number of export assembly plants in Mexico, for instance, Mexican industry has become more tied to the U.S.
economy. This outcome is consistent with Burstein, Kurz and Tesar (2008) , who develop a real business cycle model in which global production sharing leads trading economies to have more synchronized business cycles. 2 A distinct and important feature of offshoring is excess volatility in the low-wage trading partner. Mexico's maquiladoras, as its assembly plants are known, exhibit 1 The papers listed are a subset of a much larger body of work. See Feenstra (2009) for a discussion of the literature. 2 In related work, Zlate (2008) develops a dynamic model to study the effects of offshoring on international business cycle correlations and real exchange rate dynamics. Other work on intermediate inputs and business cycle synchronization include Yi (2001, 2006) and Ambler, Cardia, and Zimmerman (2002) .
swings in activity that are more exaggerated than in the United States. 3 Employment in Mexican maquiladoras that produce auto parts declined by 13 and electronics, and electrical machinery) to their U.S. counterparts at the three digit level. 4 The pattern of greater relative volatility in Mexico appears to be present also in the most recent recession starting in late 2007. Comin et al. (2009) document that while the Mexican recession started subsequently to that in the U.S., it was significantly more severe, with a drop in output more than three times that in the U.S.
Why would outsourcing industries in Mexico have higher volatility than their U.S.
counterparts? One conjecture is that high volatility in Mexican maquiladoras simply reflects higher volatility in the Mexican economy overall. However, employment volatility for aggregate manufacturing in Mexico is actually lower than in the U.S. (Bergin, Feenstra, and Hanson, 2009) . A second conjecture is that labor-market institutions differ between the countries, such that it is easier 3 We measure U.S. production sharing in Mexico using data on maquiladoras. These export assembly plants capture a large share of U.S. offshoring to Mexico. However, Burstein, Kurz, and Tesar (2008) , using BEA data on the foreign-owned affiliates of U.S. multinationals, document that U.S. offshoring to Mexico involves non-maquiladora establishments, as well. U.S. firms license technology, subcontract production, and share distribution networks with a range of Mexican businesses. Three features make the maquiladora data, rather than BEA multinational data or other sources, suitable for our purposes. First, as Burstein, Kurz, and Tesar show, the intensity of production sharing (measured as the share of exports to the U.S. in establishment total sales) is much higher in maquiladoras (90%) than in non-maquiladoras (21%). Second, whereas BEA data are limited to affiliates in Mexico owned by U.S. multinationals, our maquiladora data include both U.S. owned affiliates and arms-length suppliers to U.S. firms. Third, maquiladora data are available at a monthly frequency, permitting us to examine the business cycle characteristics of offshoring, whereas BEA data are available only every five years. 4 The next two largest industries in terms of maquiladora employment in Mexico are miscellaneous industries (11.3% of employment) and furniture (4.9% of employment). We exclude miscellaneous industries because we cannot match them to specific U.S. sectors (miscellaneous industries in Mexico are distinct from those in the U.S.) and furniture, owing to inconsistencies in the data series for the industry in Mexico. Other manufacturing industries (chemicals, toys, tools, food, and footwear) collectively account for just 6.2% of maquiladora employment.
to hire and fire employees in Mexico. Yet, when Botero et al. (2004) rank countries in terms of job security laws restricting the hiring and firing of workers, Mexico ties for the most regulated among the 85 countries in the sample, whereas the U.S. ranks as the fifth least regulated economy, a finding consistent with Mexico having lower aggregate employment volatility. 5 In this paper, we offer an explanation for the offshoring-employment volatility puzzle by developing a model of global production sharing in which the decisions of firms respond to macroeconomic shocks. The offshoring sector consists of a continuum of products with heterogeneous unit labor requirements, along the lines of Dornbusch-Fisher-Samuelson (1977) and Eaton-Kortum (2002) . This sector is embedded in a two country, general equilibrium macroeconomic model, which also includes a homogeneous traded good in each country. Labor supply is endogenous and the wages of each country are determined in a general equilibrium that is affected by shocks to aggregate demand and supply. The model is stochastic and results for second moments are derived in a calibrated simulation exercise.
A key feature of the model is that the point along the product continuum at which firms in the home country begin to offshore production to the foreign country is endogenously determined as firms compare unit-labor costs across borders. When the home country has a boom in demand, the fact that home wages tend to be procyclical alters the offshoring decision of some firms. 6 Since home workers become relatively more expensive to hire, firms that previously had not offshored any production now find it profitable to do so. This shift in the extensive margin acts as a powerful mechanism for the international transmission of shocks, whereby U.S. producers shift 5 The labor regulations evaluated by Botero et al. (2004) apply to the formal sector in the countries considered. In Mexico, there is substantial employment (largely in services) in the informal sector, in which the enforcement of labor laws is relatively lax. The data we use on maquiladoras are limited to plants in the formal sector and the data we use on aggregate Mexican manufacturing are limited to plants with more than 15 employees (which account for over 80 percent of total sales in manufacturing), the large majority of which are in the formal sector (see http://www.inegi.org.mx/prod_serv/contenidos/espanol/bvinegi/productos/encuestas/establecimientos/eim/mensual/e im.pdf). While there is employment in Mexico subject to lax labor regulation, it is largely absent in our data. 6 Huang et al. (2004) survey recent evidence confirming procyclicality of wages in the U.S. in the postwar period, unconditionally as well as conditional on demand shocks.
disproportionately high levels of production abroad during a domestic economic boom, and the reverse during a recession. Numerical examples, by way of stochastic simulation under demand and supply shocks, indicate that the mechanism provides a potential explanation for the extra volatility in Mexican offshoring, relative to the U.S. Even when the shock is a purely domestic one (e.g., specific
to the U.S.), it is amplified in its transmission abroad, such that it has a greater impact on the offshoring industries in the low-wage foreign country than on the domestic counterpart industries.
There are two reasons why in our model shocks to home demand are amplified in their effect abroad. First, the foreign offshoring sector (e.g., maquiladoras in Mexico) has smaller total employment than in the home country (e.g., the U.S.). Any given shift in an absolute amount of employment therefore has an amplified effect on foreign volatility. Second, because procyclical domestic wages induce more offshoring during domestic demand booms, the rise in domestic employment due to the boom and the fall in domestic employment due to greater offshoring counteract each other. In contrast, the foreign country experiences the effect of offshoring unmitigated by a counteracting effect. Because production in Mexican Maquiladoras is substantially directed toward U.S. demand, a prominent role for U.S. demand shocks gives this mechanism potency for Mexican offshoring employment.
To examine a key implication of the theory for the offshoring margin, we collect data on Mexican exports at U.S. ports of entry associated with offshoring, which record both the value of exports and the number of product classifications exported. We find that at a monthly frequency there are substantial changes in the extensive margin of offshoring, consistent with our theory.
Further, the degree of volatility of this margin observed in the data matches well the degree of volatility implied by the calibrated theoretical model, and it is quantitatively sufficient to explain the volatility puzzle in employment data.
The next two sections present the theoretical model and analytical results. Simulation results follow in section 4. Section 5 presents empirical support, followed by a concluding summary.
Theoretical Model
We embed a model of offshoring in a simple dynamic stochastic general equilibrium model of two countries. Label the two countries as home and foreign, with foreign variables denoted by an asterisk. The offshoring relationship involves the home country offshoring to the foreign country, so that home may be thought of as representing the U.S. and foreign as representing Mexico. We will scale the quantity variables coming from the foreign country by its relative size: if the share n of the world population resides at home and 1-n in the foreign country, then we scale foreign quantities by
Pricing and Product Variety in the Offshoring Sector
Each country has two sectors. The first is a standard homogeneous good whose production is specific to that country; this country-specific sector will be subscripted by H for the home produced good and F for the foreign produced good. The second sector consists of differentiated products that are multinational, subscripted by M, in that they can be produced using factors in either country. This sector will be referred to as the offshoring sector. There is a continuum of products in this sector 
In the formulation used here, T and T* scale the unit labor requirement levels of the home and foreign country respectively, and θ characterizes the curvature of the distribution of productivities.
By ordering of the products z, we assume that A(z) is decreasing in z, i.e. products are arranged by increasing order of home comparative advantage. It follows that those offshoring activities below some cutoff ' t z will be produced in the foreign country, while those activities above ' t z will be done at home. The cutoff activity ' t z is determined by the equality of unit-labor costs in the two countries, or given the wages t W and * t W , by:
Overall home demand in this multinational sector is specified as, , where x is the fraction of goods for which the ratio of home (country 1) to foreign (country 2) efficiency is at least A:
is a direct transformation of this function in terms of relative unit labor costs, where z is the fraction of goods for which the ratio of home to foreign unit labor cost is less than A. In this transformation, the heterogeneity parameter θ is exactly the same as in Eaton and Kortum (2002, footnote 15) , but the efficiency constants are replaced by unit labor cost constants: T=1/T 1 and T*=1/T 2 . 9 Our model abstracts away from overtime pay, which contributes to the procyclicality of wages (see, e.g., Bils, 1987) . Unfortunately, there is scant literature comparing the prevalence of overtime pay in the U.S. and Mexico. −   for foreign. The price index for these goods is computed as (see the appendix):
The overall labor demand in the multinational sector at home, L Mt , consists of labor used for activities not offshored ( ' t t z z > ); labor demand abroad includes offshored activities ( ' t t z z < ). The appendix derives these labor demands:
Production in the Rest of the Economy
The offshoring model is embedded in a general equilibrium setting that is standard in the open macroeconomy literature. The country-specific sector in the home country is a perfectly competitive market for the homogeneous traded good with production function:
where L Ht is labor in the home country-specific sector and a Ht is its unit labor input requirement.
Prices in a competitive equilibrium are,
where Ht p is the relative price of the home domestic good in terms of the multinational good numeraire. Analogous conditions apply to the foreign country's homogeneous good.
Households
Household preferences in the home country are represented by an instantaneous utility function of consumption ( t C ), which is a Cobb-Douglas composite of goods in the three sectors, and overall labor ( t L ): The implications of uncertainty in the model will be dealt with in a simple manner by assuming complete asset markets, as commonly assumed in the international macroeconomic literature (see Chari, et al., 2002 
where t P is the price index of the home country consumption basket in terms of the numeraire good.
Labor is mobile between sectors within a country, but there is no labor mobility between countries, meaning each country has a single but distinct equilibrium wage rate.
Households maximize the expected discounted sum of current and future instantaneous utility defined above, using the discount factor β , subject to the budget constraint. 10 The first order conditions for this problem imply the following. Risk-sharing equates nominal marginal utilities of consumption apart from a constant of proportionality,
where ζ is a constant indicating the relative per-capita wealth of the home country in the initial asset allocation. Demands for the goods are:
and,
Labor supply is
10 As the discount factor β is assumed identical across countries, it cancels out of the risk sharing condition (16), and does not appear in the other equations of the model.
Corresponding conditions apply for the foreign country.
Market Clearing and Equilibrium
Market clearing in the home goods market requires: Equilibrium in the labor market requires that overall labor supply equal the sum of labor demands across sectors:
The general equilibrium is a sequence of 17 endogenous variables: 
These variables are determined by the labor-supply condition (14) , demand for the multinational and home country-specific goods (11) and (12), labor demand for the country-specific sector (5) and the multinational sector (7), the market clearing condition for the country-specific sector (15), the market clearing condition for labor (16) , and the foreign counterparts for each of these. In addition, there is the marginal offshoring condition (2), the risk sharing condition in (10) , and the normalization of the price of the numeraire good P Mt =1.
Analytical Results
While a closed-form analytical solution is not possible for this model, we can solve for relative country ratios, which is helpful in providing intuition for the main result. Taking the ratio of labor demand conditions for the multinational sector, (5) and (6), and substituting for relative wages using condition (2):
This condition makes clear that if the offshoring margin, z, were not endogenous but instead assumed to be fixed, then the labor demands in the offshoring sectors of the two countries would be exactly proportional to each other. Since all other terms in the expression are constants, the standard deviations in log terms of offshoring employment in each country would be identical,
, and it would be impossible to replicate the stylized fact of higher volatility in Mexican offshoring employment. This result points to the essential role played by an endogenous offshoring margin in explaining the volatility puzzle. The shock considered initially will be a demand shock in the form of a rise in the preference parameter t ω , which increases demand for home and multinational goods relative to foreign goods. Let deviations of t ω from its mean follow an iid lognormally distributed process. Assume that the foreign household has identical preferences.
Given the important role of endogenous changes in the offshoring margin, we solve for the equilibrium response of z' to the exogenous shock to demand t ω . To solve the model, we start with the relative wage, which equates the ratio of total labor demands in the overall economies to the ratio of their labor supplies. Begin with total home labor demand, using the production function (7) and goods market clearing (15) for labor demand in the home goods sector, Ht L ( )
Use demand conditions (11) and (12), along with price setting for the home good and the normalization for the price of the multinational good, and do likewise for the foreign country:
Set the cross-country ratio of these labor demands equal to the ratio of labor supplies from condition (14):
Use the complete asset markets condition (10), along with the technology distribution (1) and marginal offshoring condition (2):
( ) ( ) ( )
This is an implicit function for ' t z as a function of the preference and technology parameters.
Let us consider the effects of a demand shock that takes the form of a rise in the share of consumption expenditure allocated to home and multinational goods and away from foreign goods, a This induces firms to offshore a greater range of goods in the offshoring sector to the foreign country.
Returning to equation (18), the systematic movement in the offshoring margin has implications for the relative volatilities in employment in the two countries' offshoring sectors.
Taking natural logs of (18) and differentiating with respect to the demand shock t ω ( )
Variances can be computed for a log linear approximation around the mean values of ' z : 
As shown in the appendix, this may be rewritten as ( 
Thus, a necessary and sufficient condition to have
There are two effects that can be seen at work. First, for a given share of offshoring, a rise in demand for multinational goods forces an equal percentage rise in employment in this sector in both countries. Second, since the rise in demand coincides with a rise in the share ' t z of goods offshored, there is a further effect raising employment abroad, but a negative effect counteracting the rise in employment in this sector at home. On net, foreign offshoring employment rises more than at home, implying greater foreign volatility in the face of such home demand shocks. Is it in fact the case that ( )
The simulation section below will verify that this condition is satisfied in our calibrated model, and the following empirical section will verify that this positive correlation is satisfied in U.S. and Mexican data.
Equation (21) also reveals that relative foreign volatility is higher the smaller is the mean level of the offshoring margin, ' z . The relative size of the two countries in the offshoring sector matters because when a movement in the margin shifts an industry from the U.S. to Mexico there is a larger percentage change in Mexico than in the U.S. sector. Note, however, that relative country size in terms of overall population, n, cancels out from the above expression when taking log changes. It is size specifically in the offshoring sector that matters for the volatility puzzle.
Numerical Experiment

Model Calibration
To conduct a quantitative experiment, we calibrate the parameters to represent the U.S. and
Mexican economies. To permit calibration of demand shocks to data, these must be reinterpreted somewhat. Recall that the analytical results considered a shock to the home bias parameter, ω , raising the share of demand allocated to home and multinational goods relative to foreign goods. For a quantitative experiment it is not entirely clear what shock in the data such a preference shift would correspond to or how we would calibrate it. The calibrated model instead will study the effect of an equivalent additive shock to government demand, for which data are available. Denoted G and G*, government expenditure is allocated among the goods using the same demands as the private consumption as in equations (11)- (12), except that it is assumed that government has complete bias toward home goods: 
and: log log log log = + log log log log
, where
Model parameters are calibrated to monthly data for the U.S. and Mexico, and values are summarized in Table 1 . To calibrate the steady state level of the offshoring share, the ratio of (6) and (5) indicates that ' z can be calibrated to match the Mexican share of production labor earnings in the offshoring sector.
( )
Averaging over our data for earnings in the four offshoring industries at the end of our sample indicates a share of 0.06.
Calibrating the relative unit labor requirement distribution A(z) involves three parameters. The curvature parameter θ is calibrated at 8.28 based upon the estimation by Eaton and Kortum (2002). 12 The level parameter for technology in the U.S. offshoring sector, T, is calibrated so that the unit labor requirement at the steady state margin in this sector is the same as the unit labor requirement in the domestic goods sector:
. Finally, the foreign technology level in the offshoring sector, T * , is calibrated so that the relative unit labor requirement, which determines the relative wage across countries, equals the relative wage in our data set, which is 1/8: ( ) The mean unit labor requirement in Mexico's domestic sector ( F a ) is calibrated to imply a steady state of the model consistent with the assumption above that the Mexican wage is 1/8 that of the U.S. Unit labor requirement shock parameters are estimated from a first-order autoregression on the reciprocal of Solow residuals, computed from monthly manufacturing data from our sample range. 13 Regarding demand shocks, since there is no monthly series available for government consumption, total government spending from IFS is used. Linear trends are removed from the log of each series before fitting it to the first-order autoregressive processes used for all shocks above. See Table 1 for exact values.
Numerical Results
Simulations involve solving the model numerically in its original nonlinear form for 120 periods of random draws of shocks. The first 20 periods are dropped, and the remaining 100 periods are HP filtered and used to compute moments. This process is repeated 1000 times, and we report the average of moments over the replications.
Results for the benchmark case of the model are summarized in column (2) of Table 2 underestimates the degree of volatility in the U.S offshoring sector, a fact which will be discussed later in the paper. 14 The model implies a standard deviation of the margin z' of 3.7%. The empirical section below will provide an empirical estimate for this volatility of 3.6%, which is remarkably close to the value generated by the benchmark simulation. This result lends support to the way we model the offshoring decision, and the role it plays in generating volatility. In particular, the theoretical model Columns (3)- (6) of Table 2 report the results when just one of the four shocks is used. These results reveal that the U.S. demand shock is the most important driver of the amplified volatility in the Mexican offshoring sector.
One feature of the data that the benchmark model failed to match was the fact that employment in the U.S. offshoring sector is more volatile than in the overall U.S. economy. Even if this contrast in volatility between offshorable and non-offshorable sectors of the U.S. is much less dramatic than in the Mexican economy, it is a failing, and potentially could reflect the presence of additional shocks specific to the offshoring sector that are shared by both countries. However, another potential explanation is that our specification of Cobb-Douglas preferences implying constant expenditure shares is too simple to capture the relationship among the three classifications of goods. Given that only a fraction of the goods that we classify as offshorable (autos, electronics, etc.) are actually offshored, and the large majority are actually produced entirely at home, one might conjecture they are more similar to the goods we classify as home goods in the model relative to those we classify as foreign goods. As a result, one might conjecture a nested CES consumption aggregator, permitting the elasticity of substitution between home and offshorable goods, χ , to be greater than unity:
We have no compelling way of calibrating such an elasticity, but column (7) reports an experiment where the elasticity assumed in the benchmark simulation is doubled (from a value of 1 to 2), implying that home goods that can be offshored are twice as substitutable with other home goods than with foreign goods. Simulation results reported in column (7) indicate that the volatility of employment in Mexican offshoring and in the overall U.S. and Mexican economies are unaffected by this change in calibration. However, the standard deviation of employment in the U.S. offshoring sector increases from 0.99% to 1.6%, which is much closer to the 2.0% value observed in data.
Recall that a shock raising overall U.S. demand raises relative U.S. wages and hence relative production costs and prices of U.S goods. The price rise is smaller for offshorable goods, because part of the labor and production costs are in Mexico. The higher elasticity implies that more of the demand increase will shift from home goods to offshorable goods, enough that U.S production of goods in that sector rises more than under a unitary elasticity that implies a constant expenditure share for offshorable goods. Table 3 reports results from a series of robustness checks, with other variations of the model specification. Column (2) confirms the analytical claim above that our main result depends crucially on endogenous movement in the offshoring margin. When the offshoring margin, ' t z , is held fixed, Mexican employment volatility in the offshoring sector falls sharply, down to a level not much greater than in the U.S. Column (3) shows that Mexican offshoring employment also loses more than half of its volatility if the mean offshoring share is raised from 0.06 to 0.5. This numerical result coincides with the analytical result that country size in the offshoring sector contributes to higher Mexican volatility.
The four industries we classify as offshorable are not exhaustive, and some degree of offshoring exists in other sectors. To allow for a larger share of goods that are offshorable, column We also consider an alternative specification of the supply shock. The benchmark case holds fixed the A(z) schedule. In that case, supply shocks in the homogeneous goods turn out to have minimal impact on the offshoring margin z', relative wages, or other endogenous variables. This finding follows from a little-known result in the international macro literature. Consider our model without the offshoring sector, so that it is a two-good Ricardian model with complete asset markets, and assume Cobb-Douglas preferences over the homogeneous goods from each country. Then it turns out that the technology shocks have no impact at all on relative wages. The reason is that a positive supply shock to, say, the home good, will reduce its price on international markets but increase its demand by the same percentage amount, so the implied relative labor demand across countries is unchanged. Relative labor supply is also unchanged due to complete asset markets, so the equilibrium relative wage does not change. 15 Adding the offshoring sector but with a fixed A(z) schedule leads to nearly the same result.
Column (6) of Table 3 15 The result that neutral technology shocks have no impact on the relative wage in a two-sector model with large countries and Cobb-Douglas preferences is noted by Krugman (2000) , in a model with fixed labor endowments. Using labor choice and complete asset markets, Devereux and Engel (2001) obtain a factor-price equalization result under the assumption that labor enters the utility function linearly. Our assumptions are weaker, since labor enters utility with a power. Combining (16) and (19) we readily obtain
, which is the relative labor supply schedule. Relative labor demand in the two-sector Ricardian economy is obtained by combining (14) 
,this proves that both relative labor demand and supply do not depend on the technology shocks, so neither does the equilibrium relative wage.
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compared to a given relative wage, inducing a fall in offshoring. This "in-sourcing" behavior implies a negative correlation between employment in the home and foreign offshoring activity, which is counterfactual. Therefore, we conclude that our benchmark specification with supply shocks internationally transmitted in the offshoring sector is a better representation of reality, at least in this model.
Lastly, we check whether the international correlation structure of shocks is important to the result, by conducting a simulation where all off-diagonal elements of G , , , and a G a σ σ ρ ρ are set to zero. Column (7) shows that simulation results are almost the same as for the benchmark calibration.
Empirical Evidence Regarding the Offshoring Margin
The theoretical model developed in the preceding section implies that changes in employment by offshoring industries are driven in part by adjustment at the extensive margin. More formal evidence of adjustment at the extensive margin comes from examining data on the number of products that Mexico exports to the U.S. We use the Harmonized System (HS) import data for the U.S., at a monthly frequency, and focus on the three largest land border crossings:
Laredo, El Paso and San Diego. Table 4 summarizes the average number of HS 10-digit products crossing at each location per month in the four offshoring industries identified above. For example, there are 300 or more types of apparel items being imported at Laredo and San Diego each month, and a smaller number of items in other offshoring industries. We also report the mean number of months that HS products in each industry are exported each year, ranging from 5.8 months for apparel items in El Paso, to 9.0 months for transport equipment in Laredo.
These summary statistics show that there are many 'zeros' in the data, i.e. many instances where an HS product is not exported some month. That fact is also illustrated by Figure 1 , which graphs the log number of HS products per month, after deseasonalizing and HP filtering. The standard deviation of these series (reported in Table 2 ), averaged across industries is 3.6%. This empirical volatility is very similar to the volatility of 3.7% found for the benchmark calibration of margin z' in the theoretical model. This indicates that the mechanism used in the theoretical model to explain the employment volatility puzzle requires a degree of movement in the offshoring margin that is modest and plausible. Table 3 , which are nearly all positive and often exceed 0.25. Further, the correlation between the offshoring margin and total employment in the offshoring industry summed across countries,
positive for all cases, and averages 0.22 across industries and locations. Recall from equations (23) and (24) that this positive correlation (or its corresponding covariance) was shown in the analytical solution above to be necessary and sufficient in our theoretical model to explain the volatility puzzle.
This finding lends empirical support for this theoretical condition.
Conclusions
Global production sharing is responsible for a substantial portion of world trade and is the primary means through which many developing countries engage in international commerce. While the expansion of export assembly operations have lead to impressive rates of employment growth in China, Eastern Europe, Mexico, and elsewhere, the implications of global production sharing for the volatility of economic activity has only recently attracted scholarly attention. In the case of Mexico, the country's offshoring industries experience fluctuations in economic activity that are twice as volatile as the corresponding industries in the U.S. (Bergin, Feenstra, and Hanson, 2009) . In this paper, we find that fluctuations in offshoring employment in Mexico result in part from adjustment at the extensive margin, as products enter and exit trade between the two countries.
To account for differences in U.S. and Mexican employment variability, we develop a theoretical model in which heterogeneous firms in a high wage country (the U.S.) are free to enter and exit offshoring relationships with firms in a low wage country (Mexico). Shocks that change Adjustment in the offshoring margin is the main mechanism through which U.S. shocks become amplified in Mexico. Stochastic simulations show that the model matches the empirical regularities observed in U.S. offshoring to Mexico. For Mexico, one consequence of economic integration with the U.S. appears to be greater variability in its manufacturing employment.
( ) ( ) ( ) 
Sum this with (22) to write (23). 
